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UNITED STATES OF' AMERICA

NUCLEAR REGULATORY COMMISSION
,

BEFORE THE ATOMIC -SAFETY AND LICENSING BOARD

In the Matter of )
)

TEXAS UTILITIES GENERATING ) Docket Nos. 50-445-2 andCOM PANY, et al. ) 50-446-2

(Comanche Peak Steam Electric ) (Application for ~'
'

Station, Units 1 and 2) ) Operating Licenses)
~

PREFILED TESTIMONY OF C. THOMAS BRANDT REGARDING
CASE'S FURTHER " EVIDENCE" OF A QUALITY CONTROL

BREAKDOWN IN THE CONSTRUCTION, INSTALLATION
AND INSPECTION OF THE STAINLESS STEEL LINER PLATE

01. Mr. Brandt, have you had an opportunity to review-the memo-

randum concerning the stainless stoel liner plate filed by

the Citizens Association for Sound Energy on November 15,
1984?

A1. Yes.

Q2. Mr. Brandt, directing your attention to page two of that

memorandum, CASE contends that applicants incorrectly

assert that the liner plate is not safety-relhted. Do you
see that passage?

A2. Yes. It is set out in the first three paragraphs on the
page.

03. Is that contention correct?
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A3. 'No. CASE's contention shows a' lack of understanding of rmr

testimony _and the procedures applicabletto the fabrication

and installation of'the stainless-steel-liner-plate. As:I

' testified -before, .the - fabrication and installation of the <

stainless steel liner have been designated safety-relate'd
activities by the architect engineer.- I would likelto note

my. testimony on this point appears at:page-45,315'of the
transcript of this proceeding. Therefore, CASE is'factu-

~

-ally incorrect when it asserts that'' applicants-have testi-
fled that the. liner plate is not safety related. What-I

testified to, and what CASE appears not to understand, is

that'the welds in question are non-structural; this point
is different from, and unrelated to, the fact that the~

fabrication and installation of the liner plate are
safety-related activities.

The significance of the welds being non-structural is

that the architect-engineer did not iinpose stringent
requirements such as those imposed by the ASME code, for

the fabrication, installation, inspection and testing of
the liner and the welding associated with these. activities.

The architect-engineer's only concern was that the welds
not leak. Accordingly, welding on the liner place is not-

now, nor has it even been, under the jurisdiction of the
ASME Code.

Only two matters remotely tie the liner plate to ASME

activities, but neither of these matters apply ASME fabri-

cation and installation requirements to the-liner plate.
t

i
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First, the' specification' for the liner _ plate requires that
welders who work on, and welding procedures used.in connec-

tion with, the liner plate'be qualified in accordance with

Section IX of the ASME Code. This Section, however, is

limited to the qualifications-of procedures and welders,

and it is :not a fabrication code. Accordingly, the Code's

fabrication requirements simply do not apply.to the liner

plate.- Second, as an administrative matter, the inspection

group originally assigned to perform these inspections was
the ASME group. In February 1982, responsibility for these

inspections was transferred to the non-ASME inspection

group;.this transfer was also an administrative matter.

Again, I want to emphasize that these assignments were

unrelated to the applicability of the ASME Code require-

ments to the fabrication and installation of the liner
plate.

Q4. Mr. Brandt, directing your attention to pages two and three
of CASE's memorandum, CASE asserts that the correct

traveler form was used for weld no. 988, and that you
either were wrong in testifying that all travelers were

initiated on the wrong form or that you knew that some

travelers were initiated on the correct form and your
testimony was deceptive. Do you see these allegations?

A4. Yes, I do.

05. Is CASE correct?

&: - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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AS . . No.- First,-my; testimony.was that.I could find no' evidence

that the correct traveler form was used before April 18,

1979. LMy. review of the travelers indicates that'the cor-

rect' form was used after that.date. -Second, all of my

testimony, ~as I have stated 'several times, is limited to-

the travelers for the Unit 2 refueling cavity,'which is

located inside the Unit 2 reactor building. All thirteen

hundred travelers.at issue in this proceeding are for.that

cavity. I would like to point out that I made this point

on pages 15,921-923, 15,927 of the transcript.of this pro-

ceeding. Traveller 988 cited by CASE is not for a weld |in

this cavity. It is for a weld in the Unit 2 fuel transfer

canal, which is located inside the fuel building. This is

not only a completely different cavity; it is for a cavity

located in a completely different building. -Thus, CASE's

allegation is premised on a traveler that was not even

included in the travelers that were the subject of my
testimony.

06. Directing your attention to page 3 of Exhibit I to CASE's

memorandum, CASE alleges that certain welds lack QC veri-

fication of the fit-up and cleanliness of the outside

welds. In support of this allegation, CASE identifies a

total of 147 welds which it claims lack QC verification of
the fit-up and cleanliness of outside welds. Do you see

those allegations?

A6. Yes I do.

07. Have you reviewed the travelers for these welds?

A7. Yes.
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'E 08. : Wh'atiwere the resultalof yours review?-
-

'

1

- A 8 '. - In-:each::instancei I found'.that-there'was"either a' chit

[ ,: t and/orf a traveler / documenting QC = verification' of the Lfit-up-

- .

'andL cleanlinesssofrehe outsiderweld . : Accordingly,' CASE's
2

< -allegation is factually wrong.
!. :.

| Q9.' - CASES asserts;on page three of, Exhibit'l','"it'isievi~ dent-

that-theEchitsj[ attached'to the 147 travelers] were 'not-
intended to . verify ' step 1,, but was 1[ sic) intended to ! verify :

i
,

. Step 3 and/or 2 only." LIs this correc't?I
~

--

-A9. tio. . The chits themselves' reflect that they document-QC

verification.of the fit-up:and cleanliness of the-outside:
weld.

010. CASE also alleges on:page 3~that 170 other welds lack QC;
|

verification for fit-up and cleanliness of the outside;

i

! weld. Did you review the documentation for - these welds? -|-

A10. Yes.

011. What were the results of your review?
All. With the--exception of weld 326, I found that there was a

L.

chit and/or traveler substantiating the QC inspection of-

the fit-up and cleanliness of the concrete side of.these
!

L welds. Thus, with the exception of. weld 326, CASE's alle-i

! gation is factually wrong.

|. 012.-.Have you determined why there was no documentation verify-

ing the cleanliness and fit-up of.the outside weld for
'

traveler 326?
1

.A12. Yes, I have.

:
. . , - , . , _ _ _ _ . _ _ , . _ _ , _ _ _ . - .. ,.,~_ _ . . _ , . . . _ . , , , . ~ . . _ . . . . _ . - - . , _ . . - . . _ , _ _ , _ _ , _ , . , _ . _ . . _ - . _
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013. -Why was documentation of the OC verification for this weld,
_

not found during your review?

A13. The weld has not been made. It is a weld between an angle
and the top plate of the Leavity, which as of November 20,
1984, had.not yet been fit-up.

014.- CASE next' states on page four of Exhibit 1 that five welds

lacked OC verification of fit-up and cleanliness for the
outside welds prior to .'elding which allegedly renders

their conditions indeterminate,_ contrary to procedure and
10 C.F.R. Part 50, Appendix B, Criteria V. Do you agree

with this characterization?
A14. I cannot agree with CASE's position. I do agree with

CASE's contention that, because of the dates of the signa-
tures, the chits attached to these travelers do not

det nitely establish that the five cleanliness and fit-up
inspections were performed prior the time the backing strip
was tack-welded to the plates. This is a violation of site
procedures, and I have directed that an NCR be written to
address this deficiency.

While I agree that there is a paper problem with these

five travelers, I cannot agree that the deficiency is tech-
nically significant. The fit-up of the plates associated

with the travelers identified by CASE was reverified and

documented and the cleanliness of the inside joint was

verified and documented prior to making the inside welds.

Under these circumstances, the verification of the fit-up
and cleanliness of the plates prior to tack-welding the

- - . - -- - - .-
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, _ backing strip to the plates is not a technical. concern.

-

~

.

The only purpose of verifying the cleanliness of the' plates

prior to. tack-welding the backing strip'to the plates was~

to assure that'the backing strip could be securely tacked

on an'd would not become dislodged inside the leak chase

channel. The sole purpose for the inspection is to= ensure

that the backing strip remains in place until the time of

-the inside f3t-up.- The reason for verifying fit-up prior
to tack-welding the backing strip to the plates was to

prevent difficult rework which would be required after the

attachment of the leak chase channel if the original fit-up
between the plates was out of tolerance. In any event, if'

.

the backing strip had dislodged or if the fit-up have been!

improper those deficiencies would have been noted when the

cleanliness and fit-up inspections were performed for the
inside welds.

015. On page five of Exhibit 1, CASE identifies a number of

welds which were done using welding procedure 88023 and
i claims that the carrect procedure for those welds was weld-

ing procedure 88025. Do you agree with this assertion?

A15. No. The welds CASE identified are embed to plate welds.
.

All welds made on the liner plates between embeds and

plates are groove welds in which the deposited weld metal

thickness (joint thickness) is .1875" (the thickness of the

plate). The proper procedure for making this weld in 1978

wa s W PS 8802 3, which was qualified for thickness ranges'

.0625" through .750". Prior to October 15, 1979, WPS 88025

I

. - - -. . , .. - .
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was qualified .for1- welds Dith thicknesses of 0.75", through
'

3.5"..-on.0ctob'er!15, 1979',- WPS 88025 was revised and : the :
~

thickness . range was . expanded from: 0.75" :through 3.5" ;to S
~

'~

;0.185" through 3.50".. :Af ter this date either~ WPS 88023 or
'WPS ,88025 ' could ' have beenc followed when naking the welds to

which CASE: refers. Therefore, CASELis wrong in contending:
that ; the wrong ~ procedure t was used . in making : the referenced -

welds. To-confirm my-observations:on.this point, copies:of

WPS 88023, WPS 88025 'and '1977 ASME ~ IX, QW 202.2 are append-

ed to my testimony as attachments ~1, 2 and13,respectively.
016. On page six .of Exhibit :1, CASE identified 1243 travelers

~

which CASE claims. lack QC verification for Step 5, fit-up

and cleanliness of the inside welds.- Have you reviewed the
traveler packages .for these welds?

A16. Yes.
,

017. What was the-result of your review?
A17 It is difficult to understand CASE's allegations with ,

,

respect to the various welds includedoon the lists on page
,

6 of Exhibit 1 to CASE's memorandum. Initially, it is

important to note that CASE's list includes five-line
travelers and eight-line travelers. With respect to the

;

five-line travelers, for example weld 6, the fifth line is
.

for the final'V,.T. inspection, not for a fit-up and clean-
liness inspection. Thus, CASE's allegations for the five-
line travelers does not make any sense. In any= event,

i

_ _ _ . . - - - _ . . _ - - - , . . . . _ _ _ _ _ . . , . . _ . . _ . . . . _ , , - . . , , . . _ _ _ - , --
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where the fif th line of the five-line traveler is unsigned,
~

:it' simply means that weld is in process, and it does not

reflect any paperior' technical' deficiency.

The eight-line travelers on:the list fall- into 'several

categories. First, many of the travelers are for welds

V- that are welded on one-side only_(welds 875, 896, 901, 908,

909, 910,.912, 682, 713, 714, 779, 783, 784, 785, 797,-798,

and 799). For these-welds CASE's allegation is wrong n;

_because there is welding on only one side of the liner;

consequently,.there are no fit-up or cleanliness inspec-

tions to be performed on the second side of the liner.

Second, CASE is correct with respect to a small group of
eight-line travelers (welds 12, 51, _ 5 9, 65,66, '7 2, 73, 90,

93, 107, 147, 203, 709, 851, and 907), and I have directed

that an NCR be written identifying'the welds for which the

inside fit-up and cleanliness inspections have not been ~
documented. Finally, my examination of all of'the remain-

ing eight-line travelers on CASE's list reveals that CASE

is factually wrong because the inside fit-up and cleanll-
ness inspections were performed and documented.

017. On pages 7-8 of Exhibit 1, CASE lists twenty-seven (27)

welds which CASE contends are missing the final V.T. of the

inside weld. Have you reviewed this allegation 7

A17. Yes.

018. What conclusions have you drawn as a result of that review?

--
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.This is1another example of CASE's

the fabrication and inspection proclack of understanding ofess.
CASE is~ correct

noting - that a final . visual inspection has in

ed for these welds, not been perform-

bnt the-final visual-inspection has not
been performed because.the welding /insp

.

.

not been completed. ection process has

My review of_the travelers indicates
that no holdpoints have been bypassed

.and no violationexists for any of these welds.
Q19. Mr. Brandt,

CASE also lists twenty-tt.o (22) weld
for which WFMLs are not s on page 8

in the package. Have you had an
opportunity to review this allegation?

A19. Yes. However,

the absence of WFMLs in< these trav l
ages does not constitute a violation of pr

e er pack-

ocedure or adeficiency.
There is simply no requirement specif i

a copy of the applicable WFML is to be k
y ng that

ept in eachtraveler. I might also add,
there is no requirement for

filler metal traceability on any of th
ese welds.Q20.

On pages 9-15 of Exhibit 1,
CASE alleges that WFMLs are

referenced on travelers
indicating that new welding wasdone,

but there is no QC verification or inthe welding is done. volvement when
Assuming this to be

true, what
significance does this allegation have?

A20.
Although I have not reviewed all the tr
CASE on pages 9-15, avelers listed by

I have reviewed enough to lead me tobelieve that
this is another instance where CASE d

understand the requirements and/or the fab i
oes not

r cationsequence.
In all travelers I reviewed,

no inspection hold-

"
. \

l
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: c; . points.have been. bypassed. If CASE is attempting to; infer

thatEOC?must_ perform'some" type of''" verification"'ea'ch day
- -welding is tperformed, this simplyfis not' the' case. :All:

~

required: inspections.are procedurally. described, Land'there-

is-no requirement for' " verification" each day' welding is

performed. From thelsample I reviewed, I am unable to

detect any violation.

.021. Mr. Brandt, turning your-attention to pages116-20 of

Exhibit 1,' CASE lists numerous welds for which welding was

done, but no OC verification or involvement is shown, and

'that WFMLs are attached to, but not' references on, the

travelers. What significance, if any, is there to this

allegation.-

A21. None. Once again, as I discussed 'above, this-is apparently

another instance where CASE is attempting to assert that

verification of welding must be performed on each day that
welding occurs. Of the travelers that I reviewed in

connection with this allegation, all welds were still'in-

| process, i.e., they had not yet received final inspection.

CASE's observation that WFMLs are attached to, but not

referenced on, the travelers is correct; however, the alle-

gation is without significance. This information is not
!

! required by specification, and serves no quality function.

The millwrights are procedurally required to enter this
L

( information but they simply have not done so as of this

I date.
1
i
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!

r
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Q22.' Mr. | Brandt, -CASE identifies 5' NCRs on page 21 of Exhibit 1
'

which describe welds for which- vacuum. box testing was
'

improperly noted as not. applicable. Is'there significance.

to this observation?
A22. No. It was an error made. by the inspector, but,was proper-

ly-reported and dispositioned on an NCR.
023. O'n page 22, CASE lists' fifty-seven (57) welds which it

alleges.are deficient because final V.T. has been performed ~
without vacuum box and/or. liquid penetrant examination
being performed. Have you reviewed this allegation?

A23. Yes, I have.

024. What was the result of your review?
A24. CASE apparently misunderstands the inspection testing

,

sequence. The final V.T. precedes the vacuum box testing
and the liquid penetrant examination. As these welds-are

clearly still in process, no holdpoints have been bypassed
and no violation exists.

025. On the bottom of page 22, CASE notes "the final V.T. of'the

inside welds were signed off on the following welds by
other inspectors." What is the significance, if any, of
this observation?

] A25.
. I am not quite sure to whom CASE is referring by the use of

the phrase "other inspectors." I assume CASE is referring
to the fact that the final V.T. has been performed by
inspectors other than those who performed the P. T. and/or
V.B. test. If this is CASE's allegation, it is without

_ . ._ _ - . _ . - , . . _ . _ _.
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merit!because, there is no requirement ~ that the same inspec-
itor-perform V.T.|and P. T . and/or vacuum box testing. No

violation exists.

026. . Mr. Brandt, on page 23 of-Exhibit'1, CASE lists 131 welds

which it alleges are~ deficient because~the " completion of

weld inspection block on attachment 1 signed off as

completed > prior to the completion on welds prior to [ sic]
vacuum box testing and/or P.T. inspection being performed."
!! ave you reviewed this allegation?

A26. Yes, I have.

027. What did your review indicate?

A27. The welds listed fall into several different categories.-
For a number of welds which CASE asserts that " completion

of weld inspection block on attachment I signed off as

completed prior to the completion on welds prior to [ sic]
i

vacuum box testing and/or P.T. inspection being performed,"
CASE is incorrect as the travelers clearly indicate that
the weld is still in process. Wolds 5, '' and 8 are,

examples of this category. As the welds are incomplete, no
violation exists. For a small group of welds, (weld numbers
1240, 1242, 1245, 1248, 1182, 1209, and 1210), CASE is

correct and I have directed that an NCR be written identi-
fying the condition as nonconforming. For all other welds

l'

listed on page 23, CASE is incorrect because the referenced

tests are not required; there fore, no violation exists.
.

.y_ ,,,m --m ''= '-
,



. -

,

-14-
w

Q28. CASE alleges on~pageftwenty-four of Exhibit 1-that-"[m]any:

NCR's were written .for welds that ' James Cole had N/A'd .the
'

vacuum box test on. The vacuum box' test has been reestab-!

Lished on all but the.ones below." Have you had an oppor--

tunity to review this allegation and the travelers involved
with' this allegation?

-A28. Ye s , I have.

029. What was the result of your review?
A29. Apparently CASE alleges that vacuum box was required for

these welds. CASE lists eighty-eight (88) welds which it
believe are deficient. As a result of my review, I have

determined that with one excpetion (weld 932) that CASE's
allegation is incorrect. All other wleds are not pressure
boundary welds and therefore do not require vacuum box

testing, and the step is properly marked not applicable
("N/A") on the traveler. I have directed that an NCR be
written for weld 932 noting that the vacuum box test for
that weld wns improperly marked "N/A."

030. Mr. Brandt, CASE alleges on the bottom of page twenty-four
of Exhibit 1, that "PT test has been performed on these

welds but vacuum box has not". Have you had an opportunity
to review this allegation and the related travelers.

A30. Yes I have.

Q31. What were the result of.your review of these travelers?
A31. CASE lists an additional forty-eight (48) welds for which

vacuum box has not been performed. For four (4) of'these
welds (welds 1230, 1232, 1235, and 1238), CASE is correct

. _ _ . _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ . - _ _ _ - _ _ - _ _ _ _ - _ _ _ _ _ - _ _ _ _ - _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ -
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and I have directed that an NCR be ' prepared describing this
condition.' For all other welds listed here, CASE is

incorrect; the step has properly.been marked'not applicable
'

aus these . welds - do - not require vacuum box testing.
032. Mr. Brandt, directing your attention to page twenty-five of X

Exhibit 1, in particular to. CASE's discussion of NCR M-83-
_

01847 dated 7/7/83. CASE states that "The NCR was written
.* ,

in 1983 and a hold tag applied.- It has not been disposir '

I

tioned yet, and there is no copy of this NCR in traveler
151. There is - no RPS in package for weld 154. 154 was

signed of f by Don Vogt, S.M. McCoy, for steps 2, 3, and 4.
'

Jim Cole inspected 151 on 4/20/80 and 153 on 4/24/80."

What is the significance, if any, of these allegations?
! A32. First, CASE is incorrect in stating that ...it has not'

,
"

been dispositioned yet." In fact, CASE describes the
,

disposition of this NCR on page 25 of Exhibit 1. Second, '

original NCRs are not filed with traveler packages, nor
'

does the lack of a copy of the NCR in package 151 consti-

tute a violation of any code, standard, specification, or
procedure. Third, CASE's observation thht no R PS is in

,

package 154 is correct, but it is without significance for
i

two reasons: first, the repair is not yet complete, and
, second, the repair, when completed, will be of weld 151,

.

!

not weld 154, and accordingly a copy of the RPS will be in
t

package 151, not 154. Fourth, with respect to CASE's .

observation that " Jim Cole inspected weld 151 on 4/20/80,

[actually 4/2/803 and 153 on 4/24/80," CASE is apparently
, ,

|

_ _ _ _ _ __ - -________________--__--____-_- _ ___ - - __ _
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speculating Ton Mr. Ecole's| abil ty a,s an sin'spector4 There
m -

,
. . . . . ."

.? :;y it?no ' indication 1that weld 153 was irJproperly inspected.%
. - -

.

.

;4 4 %; c' -A,
,

'N
The:NCR clearly states that the ) backing ,bar had_ been grourid"

3- e (
-

through.' No evidence exists'which-indicates that-the back-
'

i

.

ing bar.was;not-intpct when Mr.[ Cole' performed hiA in' spec-

~ % k; an CASE .noties, L the . incident; (grinding ,L tidn'on '/24/804
-

4 anc ~

~

, .y-. .

g[[ through the backing bar) was properly reported as-nonform-
.

A t, 5 2

igN ing. .In.the'other incident described,-ide.,-the. failure of
M the' backing bar to continue for the full; length of'the weld? o

| at the intersection o.f weldsf 166 and2153, CASE again seemsi

-

1

4 sj .
,,

~

to-allege that this weldg;w%as improperly, inspected by Mr.A,
! Cole. AlthoughnotextepnelNclear-fromthefaceofthe

' u
document,

|.
what Mr. Halcomb,]the originator of:the NCR, was, , ,

, s
| attempting to indicate by-attaching the Chit for first~

s .,
-

t'
- T

fit-up of weld 154, was that the " deficient" backing strip
'.n ,, ,

.

,

'

was from weld 154, not from weld 151. Therefore, Mr. Cole :
-

clearly was not involved with this deficiency. The defi-

cient condition becomes Elearer after looking at the draw- '

ing. Weld 151 is a vertical weld which attgches'a plate
(A35) to a gate gui<N. Although the vertical weld contin-

ues on down the gate guide, .,it)is numbered differently for
each plate it attaches. Welds 151; 155, 157, and 159 all

form the vertical weld which attaches a gate guide to'c
s

plates A35, B35, M35 and M35, respectively. This weld
'(although 4 weld numbers) was fit up on 5/17/79. The back-

.

,

$ ing strip for this weld (weld numbers 151, 155, 157, and.^ 9
'

159) was continuous for 'the length of the weld. The fact
-

11

,

j

#
,

I
.. g , 4

'.> . ., A . '
^

'e 6,
'

' N
_

.,._.,,,__,(.__ _, _,. . _ , , , _ _ _ _ _ , ,
- *
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_that;the' backing 1 strip for.weldI 154i lacked 3/8" from~

, - O'1-.

(runriing ithef fulll-length. of[the weld was; properly reported
-

'
~

'

7
. 1on an NCR /and is': attributable tolinspector error --

.

.

J
~

'Q33. .-.On'page|26 of Exhibit l, CASE. refers ~to a numbering.E

1discrepancyiwhich was .: reported on. NCR1 M-83-OO907.: Wh a t' ->

-

'. significance, o ifianyi is 'there : for' this '. allegation? :f

- -A33. This' allegation.is correct,yhowever.without1s'ignificance.-

-In this. case-the construction group which-issued the

travelers,_' assigned separate weld numberscfor the-welds

Jattaching' the backing strip and leak chase to:the' gate!

-guide. Although clearly indicated on the-traveler,.the
millwrights:were not timely in assignment!of these weld-

numbers to'the marked-up drawing which they were proce-
durally-required to maintain. This condition was properly:
identified by QC on an NCR and the situation was corrected.

In no way was this an- inspection deficiency.
Q34. Mr. Brandt, on page 27 of Exhibit 1, CASE identifies two

nonconformance reports, NCR M84-01969 and NCR M84-00498.

Have you had a chance to review CASE's allegation regarding
these NCRs?

A34. Quite frankly, . I am unable to find that CASE alleges
anything with regard to these two NCRs. Both identified

problems, and both were properly dispositioned in accord-
ance with: site procedures. CASE's note regarding the

absence of a copy of the NCR in all of the packages is not
| a violation of any requirement. As I stated earlier, the
t:

I original NCR is filed in a location separate from the
...

|

: i

I

s

..m._ ____=..__._m___..._.___m _.__--__m_--___. ___.__m_._-_.___m___ . _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ m_.__m_---.__=._____m -
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traveler ~. package.3 All packages-do contain the corrected PTe
*

_,

report and reference NCR M-84-00948'. 'Other than,the de'fi-

- ciency which was reported on these two NCRs, I am not aware

of any. deficiency'in:the'way they were processed or dispo-
aitioned.
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23 PS:d8UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION. . __

BEFORE THE ATOMIC - SAFETY AND LICENSING BOARD

In the'Ma'tter'of )
)

TEXAS UTILITIES ELECTRIC ) Docket Nos. - 50-445-2 and
' COM PANY, _et _al. ) 50-446-2

1(Comanche Peak Steam Electric ) (Application for
. Station, Units 1 and 2) ) Operating Licenses)

,

CERTIFICATE OF SERVICE

I hereby certify that copies of the foregoing "Prefiled
Testimony of C. Thomas Brandt Regarding CASE's Further ' Evidence'
of a Quality Control Breakdown in the Construction, Installation
and Inspection of the Stainless Steel Liner Plate" in the above-
captioned matter were served upon the following persons by har.d-
delivery or deposit in the United States mail,* first class,
postage prepaid, this 20th day of November, 1984:

Peter B. Bloch, Esq. * Chairman, Atomic Safety and
Chsirman, Atomic Safety and Licensing Appeal Panel

Licensing Board U. S. Nuclear Regulatory
U.S. Nuclear Regulatory Commission
Commission Washington, D.C. 20555

Washington, D.C. 20555
Mr. William L. Clements

Dr. Walter H. Jordan Docketing & Services Branch
881 West Outer Drive U. S. Nuclear Regulatory
Oak Ridge, Tennessee 37830 Commission

Washington, D.C. 20555
-Herbert Grossman, Esq.
U. S. Nuclear Regulatory Stuart A. Treby, Esq.

Commission Office of the Executive
Washington, D.C. 20555 Legal Director

U. S. Nuclear Regulatory
*Mr. Robert D. Martin Commission
Regional Administrator Washington, D. C. 20555
Region IV
U.S. Nuclear Regulatory * Chairman, Atomic Safety and

Commission Licensing Board Panel
611 Ryan Plaza Drive U.S. Nuclear Regulatory
Suite-1000 Commission

L Arlington, Texas 76011 Washington, D.C. 20555
i

. _ _ . - _ _ - - .
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- Renea1 Hicks, Esq._ Anthony Z. Roisman, Esq.*

Assistant Attorney General _ Executive Director
-Environmental Protection Trial Lawyers for Public Justice
-Division 2000 P. Street, N.W.

P. O . Box 12548 Suite:600
~ Capitol Station Washington, D. C.-20036
Austin Texas -78711e

Ellen Ginsberg, .Esq.
*Mrs.'Juanita Ellis Atomic Safety and Licensing-
President, CASE Board Panel
1426 South Polk Street U. S. Nuclear Regulatory
Dallas, Texas 75224 Commission

Washington, D. C. 20555

/
lMruce' L. 'Downey

.

cc: Homer C. Schmidt
John W. Beck
Robert Wooldridge, Esq.

,
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me.o racctouns no.

s-
b.,e W ., J ) o. . m. w,w~V -

eeu c,3 -'s. T :*. S q'- mEvistoN a.

esec i ce?
APPLICABLE COD 3(s) SUPPORTING POR(S)

0908Aa9 nae.v[:
ASMF Sec. TV
ASME Sec. III wet.O F1GC ..' 'J"I S? 'C!.9 CATION 0308A8106 Rev

CO?.WCM F,U F' '.'.! T.~ CEC STAMN 06082All4 Rev.1ANSI B31.1

BASE MaTAL ,. ,01:1 T Pr.2P AR AT10N

[_Y '' -aN a v b s n r o n m en ti by am e h i n i a,.*

P NO. 9 CRCUP T TO ,? NO. ,'_ CT.. ''

n Pt. ' N W UCf.d N, an. N M M .G.
THICKNES3 RANCE O M[I' N'Q','.h

UI- Di*0d fDt AMETER RANG 2

PROC 253(ES) |3EA::17 G UN3T6L&INTERFA0sl
- .I 9 1 m c e u .- 6, , .- c i- = 1 1 63 .., u, k , o n ,4 , , .e v- T.m e m w

t cro me as rect:f red to ren ove slac, scale.
.

. cr o:ner cent minants.
4-

PCslTION ,GA0
All Pesitions j e.u:,;tnc Arc"U FLCW RATE E IFH W"

AIrOU (l) 5 CFH Min.W .f.1J3CC FLcW RATEPRQGREC0tCN ,

| TEA *.Ltf4 3 N/A Ft.CW RATE "/d
' 'G& _- _:

CPSESTFILLER METAL | FLUX ff
PRCCE::3 7 0'. ' $FA NO. C 0 p no, e A No, ? ::.;.r:3 ! CATION N/A E R__ _ , _ \
P RCCC5.3 N/A CFA f;C. U/O F f:C. *E / '' fig.S*)!'.".T:C1.50!;E N/A M kk DI \

' /A . | T~t *.C i :3.',;.F - I'

)CTHER w a .- . .

i PcG'.!U'.D GEAT T'1EATMET.T g' ( , [f;.].:,j jPREHIAT
%i'sPREH E AT TZP.lP. , *p @op

,
T ,re, e.., may .sj

INT E R 7AS: n AN GE , 'F -' T E?A'''NATU R E U ' *

f Tir.:t II/A YD m ,, . WL '

-

ACCITiCNAL'Ca SUNLJ:. 2NTAiiY n2CU!.i. . I:JT %#

1. Prior to the start of veeldir.g, th2 e.v.iting gas frca the purge area shall be
checked for its oxygen centent. Sj;en contant of the exiting gas must be
2". or belcw before wlding : . < ; P. 2. '.'ne curga shall be aintained for
at least two (2) passes (i.e., F.cc: ind o.u Fill).

2. All weld joints shall be free of r.cistur2, oxide, grease, oil and protective
coatings. All slag and/or surfacc defects : hall ' e recoved as prescribed .c
frca each weld bead pricr to the continuaticn of v.elding.

_
(1) Purge requirement shall be deleted when backing strip is utili:ed.

.

m .
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f' , h^ j* P NO. 8 GROUP 1 TO P ?JO. O GROUP ' 4g , y ,,, e y

THICKf4Ess RM4GE0 AW" TO A '' C 0 " , cot 2 as 2

=-n- JOINT DESIGN / WELD SEQUENCE

bW$k bNYY
{l fs [m%m ,/s . y g- . . -
r

n 'v w"

Y~ Y/ -Q NVmWA A .muwww s. - , , -
Y .

/. TTT --\' *\

M\\\ 9@ IA M Pg4stR4 N sA wu y-
'

tre

WELD PARAMETERS
"

FILLER METAL | G As/F LUX | ELECTRICAL DATA TRAVEL '
O

SI Z E CLASS' TYPE Min slow |rYPE AMPERAGE VOLTS IPM nCTH

1 GTA 1/16" See Note 7 Arg:n 15 CFH DCSP 100 Max. 11 Max. 3/8"-

or
GTA 3/32" See Note 7 Argen 15 CFH DCSP 100 Max. 11 Max. - 3/8"

2-3 GTA 1/16" See Note 7 Argon 15 CFH DCSP 115 Max. 11 Max. - 3/8"
or

GTA 3/32" See Note 7 Argon 15 CFH DCSP 115 Max. 11 Max. 3/8"-

4&ON GTA 3/32" See Note 7 Argon 15 CFH DCSP 140 Max. 11 Max - 3/8"
1M"

CT_a 1/04 $po f!ntp 7 f.rnnn IR rCU OFCD 100 Vw 11 %v -

II/kPREHEAT ggoF 8 ACK GOUGmG METHOD

600F - 350 F CONTACT TtJBE TO WORK (IN.) N/A0
INT ERP ASS TEMP.

SINGLE OR MULTIPLE ARC $ienin CRIFICE OR CUP $1 E 7M" V 4 '-

UUWOIdMu tiDIe WEL3 PROGRESSION$ INGLE OR MULTIPLE PA':S

SPECl AL INSTRUCTIONS.

1. Preheat shall be established prior to the start of welding. '

2. The interpass temperature (above 1500F) shall be checked using temperature
indicating craycns or an approved equal.

3. The number of weld beads may vary with section thickness.
4. The starts and stops of all tack welds shall be tapered by grinding so that

the initial pass can be properly consume the tack.
5. Tack welds which are used at the root of joints shall be complete penetration.
6. The non-consumable electrode for the Gas Tungsten Arc process shall confcm

to AWS AS.12 Class EWTh-1 (1% Thoriated Tungsten) or Class EWTh-1 (2% Thorf ated
Tungsten).

7. The type of bare wire selected for the base metal to be welded shall be as<

follows:

BASE METAL TYPE BARE WIRE TO BE USED

304 or 304L to 304 or 304L ERaOS or ER30dL

316 or 316L to 316 or 316L ER316 or ER316L

304 or 304L to 316 or 316L ER316 or ER316L

1

l

.

- - - - - -

. . . . .
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B b'Nb& rob JISC) $$hA204 P.ev.3
'

Houston. Texas

/ s' - PROCEDURE QUAllFICATION RECORD
r. 1 of 4 ,i

Material spec. SA-312 TP304- SA-312 TP304tom
P No. 8' Cr. No, I to P No. 8 Gr. t.o. 1 Odemess and O.D. .280" Wail Thic.kness x 6.0"Dia.
Welding Processes I.__ Gas Tunasten Arc 2. 'N/A
Manual or Automatie I. Manual 2. fi/A
Thickness Range I. 2. N/A.-

Total Qualified Thickness Range 0.0525" thru .550'

FILLER StETAL WELDING PARA 31ETERS

F.No. ~ 1. 6 : 2. N/A foint Type Single Vee Groove Weld
A No. 1. 8 2. N/A po3irion 6G Ucward
SFA Spec. I. _ 5. 9 2. 11/A Dacking Consurnbale Insert (Tyne K)
AWS Class. 1. ER308 2. tilA Prehear 600F
F. iller Size 1. 3/32" 2. ti/A IPT Range 600F - 3500F
Trade Name 1.-ARCOS PWHT tione

2. ft/A ~ Passes / Side I. Mul tiale 2. N/A
Describe Filler 31etal if not inchded in Sectibn IX No.of Arcs I._Sinqle 2. N/A

1/8" x 5/32" Arcos Consumable Insert Current 1. DCSP 2. N/A
Amps 1. 70-100 2. N/A

FLUX OR ATSIOSPHERE Volts 1. 8-10 2. N/A
Traset Speed l. 1"-2" IPM 2. N/A

2. N/A Oscil!stion 1. 3/8" Max. 2. N/ATrade Name 1. -

Shielding Cas 1. Arcon 2. N/A Bead Type 1. Strincer 2. N/A
Flow Rate 1. 16CFH Min. 2. f!/A
Purge I. 16CFH Min. 2. N/A

'

TENSILE TEST,

Specimen No. 5]te
Dimensions Ultimate Unit Character of Fei!ure

Width Thickness Stress psi And Locationd&

QW-462.1(b)#1 0.724 0.208 .1506 13,100 87,000 Weld

OW462.1(bh2 0.719 0.205 .1474 13,300 90.200 Held

GUIDED DE.ND TESTS

Type and Typeand
Result 3,Fi;ure No. Figure No.

QW-462.3(a) Face Sa tisfactory QW-462.3(a) Root Satis factory

QW-462.3(a) Face Satisfactory QW-462.3(a) Root Satisfactory

Welder's Name Jimy E. Hite Crock No. 2314 Stamp No. AAC

Who by virtue of these tests meets welder performance requirements. 12boratory T st No. 29559-60
Test Conducted by Southwestern Laboratories Address Houston, Texas

per Mr. Don Sorow Date 2-20-76
We certify that the statements in this record are correct and that the test welds prepared, welded and tested in

,

accordance with the requirements of Section IX of the iSSIE Code.
i

Signed BROWN & ROOT, INC.

Olanufacturer)

Date Y' *Sb i By . W - H&4J.f .-- ,-

_. . _. - - . - -- I
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SUPPLEMENTAL TESTS ! e., 2 e 4

_

%~
TOUGl! NESS TEST TYPE PER

SIZE PER

DMit'wt H HTSPI-rlMEN TEST NOTCil F.NERGY FT LBS MILS LAT.FXP % SilEAR.

IDENTillCAllON Tl3fP LOCATION EREAK No enEAK

i HARDNESS TEST TYPE PER

bO. % El D METAL llEAT tFFECTED ZONE . BASE METAL

.

FILLET WELD TEST FIG

StACRO TEST RESUL13 | FR ACTURE TEST RESULTS

CilE311 CAL ANALYSISg. $1ETiiOD t|et Chanic3I PER ASIM E330-74

ELEM. C Mn P S Si Cr Ni W Cu ri N _ [h Fe

WELD |.023 1.76 .42 19.89 9.45 .29 .059 0.0

Aoproximate Delta Ferrite Content: 9" (Schaefflar Dianran rar Fi<mers 2.*33-1
of the ASTE Section III Code)

ADDITION AL TESTS

Delta-ferrite tests were conducted en the completed weld at 12:00, 3:00,
6:00, and 9:00 o' clock with a severn ferrite indicator. All positions
recorded a 7.5 to 10% delta-ferrite content.

We certify that the statements in this record are correct and that the tests were conducted in accordance with

PQR No. 0808AA204 Rev. 3 and the requireme:its of U/A .

t Sign d BROMi & ROOT, INC.

N * "I * 7 b i By MM"C
: Dale

/i
. .
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Houston. TEXAS 030 A204 Rev. 3_

SUPPLEME.*JTAL TESTS
e. 3 or 4 -[m

,% TOUCilNESS TEST TYPE PER-
SIZE PER

SPrrtMEf4 TEST NOTCll
FNFRGY FT LDS st!LS LAT.EXP 7 SilEAR ROP Wit,H T

IDENTII1CA110N TEMI' LOCATION BREAK NO BREAK

_.

HARD. NESS TEST TYPE PER

N0. WELD METAL IIEAT AFFECTED /ONE B ASE METAL

FILLET WELO TEST FIG
_ _

M ACRO TEST RESULTS FR ACTURE TEST RESULTS

CHE5!! CAL ANALYSIS'7, SIETHOD PER

EL131. C W P S Si er Ni W ru ri Fe
'

WELD

BASE

ADDITION AL TESTS

Bend tests were examined at 10X magnification after bending to meet the
acceptance criteria of "Interm Regulatory Guide 1.31." No fissures
exceeding 1/64" were present.

Radiographic Report Of lleider Qualificaticn: Radiographic report WQRT
00009, was run in accordance with Section IX,1974, Paragraph Qll-142. The
acceptance criteria of Section VIII, Division 1 was- herein met.

We certify that the statements in this record are correct and that the tests were conducted in accordance with
PQR No. 090BAA204 Rev_ 3 and the re,;uirements of N/A

.

Signed _

BROW:t ?, ROOT, INC.

f, -

.

Date * ]* TS $%Uu/*

Sy -
,

.
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. ran ru.

nou:TO?J. TE X AS 0803AA204 Rev.3

SUPPLEMENTAL TESTS p, 4 ,, 4..

e TOUGilNESS TEST . 7YPE. PER
SIZE PER

51tristEf4 TEST SOTCil DROP W .HTt M MGY FF 1.BS \tlLS LAT.EXP E SilEARIDFNTit 'ICA llON Tt31P LOCATION BREAK No BREAK

I

,
HARDN ESS TEST TYPE- _ PER

N O. % El D stETAt. IIEAT .AfFI'tTED /ONE 8 AS E .%ILTA L

Two (2) specimens were sensitization tested in accordance with ASMT A262-70,
Practice E. Specimens were examined at 20X cagnificaticn for presence of
microcracking. tio fissures were present.

.

.

>
,

The following parameter excerpts have been extracted from the actual parameters
utilized within qualification of said procedure and are calculated to asseverate
that the ca'ximum energy input range during qualification is within that prescribed-
by the PSAR.

ADDITIONAL TESTS EllERGY I!;PUT RAI;GE

GTAtt Prccess .

Amperage 80 90
Voltage 10 8
Travel Speed
(in, per/ min.) 2.0 1.0
Kilojoules/ inch 24.000 min. 43.200 nax.
flote: Parameters noted are indicative of the maximum and minimun energy input

range and do not necessarily reflect the maximum / minimum amperage / voltage
utilized during qualification

he certify that the statements in this record are correct and that the tests were conducted in accordance with
PQR No. 0808AA204 Rev. 3 and the requirements of N/A

Si;ned BRO'JN A ROOT. II;C.

S'E'?S / T h % '/.Date -- B
.-

; ,

.

.

._ _ _ . - - . _ . . . . . . . . _ . . . . _ . - .. . .
- - - - - -- m' w=w. _ -- - -

--
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/; PROCEDURE QUALIFICATION RECO'-1D
hw 1 of 3

Material Spec. SA-312 TP 304 to SA-312 TP 304,
P No. A Gr. No. I to P No. A Gr. No. 1 Tnickness and 0.0. _ O. 2%" <,'ali Thicknes s x 6.0"i |
Welding Processes 1. Gas Tonge ten Arc 2. Shi91 dad Fatal 4er
Manual or Automatic 1. Manual 2. Ymial j
Thickness Range I. 2. - |-

Total Qualified Thickness Range 0.0525" tbru 0 :c0" |
'

l

FILLER METAL WELDING PARAMETERS I

l

F.No. 1. 6 2. 5 Joint Type Singlo Van crnnun Unid i

A.No. 1. 8 2. 8 Position 6G Ucward |
SFA Spec. I. 5.9 2. 5.4 nacking Nore
AWS Class. l. . ER308 2. E309-16 Preheat 60*F
Filler Size I. 3/32" 2. 3/32"31/8" IPT Range 60*F-3c0*F
Trade Name 1. Arcos PWHT Nnna

2. Arcos - Passes / Side 1. Muitiole 2. Mul tiol e i

Describe Filler Metalif not included in Section IX No.of Arcs 1. Sinale 2. Sinale
N/A Current 1. DCSP 2. DCRP

Amps 1. 89-95 2. 70 05
FLUX OR ATMOSPiiERE Volts 1. 8-10 2. 16-22

Travel Speed I. 3 4 IPM 2. 2.5-5.0 IDM
2. N/A Osciustion 1. c /16" I4 v . 2. 5/16" Mav.Trade Name 1. -

Shielding Gas 1. Arac" 2. 'l/ A Bead Type 1. Stringer 2. <tringar
Flow Rate 1. 15 CFH Min 2. '!/ A
Purge 1. 10 CCH Min- 2. N/A -

TENSILE TEST

'

Specimen No. A,,, - 'pc (*Dimensions i Ultimate Unit Character of Failure
Width . Thn, ness Stress ps: And Location

QW-462.llb) el .732 .146 .1069 0.7Co al.9no u ian

QW462.llb)e4 .733 .len .1141 in 100 v ann Weld

GUIDED BEND TESTS

Type and Result Type ang Result
'

Ficure No. Feture 5 0.

_Q' 362. 3 (a ) Face saticfacterv OW 462.3(a) Rcot Satis factory |/

OW 462.3(a) Fara Satie#ar*ery OW 462.3(a) Root Satisfactory

Welder's Name Jitrmy Hite Clock No. 2314 Stamp No. AAC
hho by virtue of these tests meets welder performance requirements. Laboratory Test No. I7928
Test Conducted by Scuthuee torn l'horameise Address ??? CenicW. Mensten. TX

per Henry HabenicSt Date h v 6. 1976
We certify that the statements in this record are correct and that the test welds prepared, welded and tested in

,

accordance with the requirements of Section IX of the ASME Code.

Siped BrSwn % Dnot. Inc.
Planufacturer)

~0 0 * 7{ T {r'

By
,

Date

~.__ . _ _ _. ..
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HOUSTON. TEX A: 0 0 AB106 pay _ a/ 3 :*
,

SUPPLEMENTAL TESTS - P we 2 of3'

.'" TOUGHNESS TEST TYPE ~PER

SIZE PER

SPF CIM EN TEST NOTCil DRONtWT
FNFRGY FT LB5 _ MILS LAT.EXP 3. SHEA R

IDENTil'ICA110N TI:MP LOCATION -BREAK NO BREAK

,

j

HARDNESS TEST TYPE PER'

NO. wet D METAL - IIEAT AFFECTED 70NE B ASE HETAL

| FILLET WELD TEST FIG

MACRO TEST REST;LTS FRACTURE TEST RESULTs

I 2

,

CHEMICAL ANALYSIS 9 METHOD Wet Chonical PER ASTM E350-7a

ELEM. C W P S Si Cr Ni Mo CJ Ti fl Cb Fe

.0k91.59 .7n lo.7o o.13 Jo .cen 0.0*FLD

| eASF Accroxicite Delta cerrite Con + ant- 7" fec%af*1ar nbnc=n car e W ra 2a33 1
! of tne .;5ME Section III.' Code).

ADDITIONAL TESTS

; Bend tests were examined at 10X magnification after bending to meet the
; acceptance criteria of " Interim Regulatory Guide 1.31." tb fissures were

present.

{ Radiographic Report of Welder Qualification: Radiographic report WQRT 00020 was
run in accordance with Section IX,1974, Paragraph QW-142. The acceptance

'

criteria of Section VIII Division I was herein cet.

|

We certify that the statements in this record are correct and that' the tests were conducted in accordance with
PQR No. 0808AB106 Rev. 4 and the requirements of IUA

.

Signed Brown f. Root. Inc.

p,i, - do" Y *

By

.
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;. . h[O'[M h.OCh $ PQR No.
Hsusrers. TEXAS/ 0308.M114 Rev.1

/ SUPPLEMENTAL TESTS
Pm ? cf 3

TOUGHNESS TEST TYPE PER-
SIZE PER

sPhrtMEN TEST NOTCH
FSERGY FT.LBS MILS LAT.EXP ' 5,$!! EAR D oP M H.HTIDENTillCAllON Tt:MP LOCATION

BREAX NO BREAK

HARDNESS TEST TYPE l'ER
NO. wet D MLTAL llEAT Al FLCTED /.ONE D ASE METAL

FILLET WELD TEST FIC -

MACRO TEST REST |LTS FRACTURE TEST RESULTS

CilEMICAL ANALYSIS 7 METHOD Wet Che-ic31 PER ASTM E350-74

ELEM. C D I S3 I Ni l'e. _._ Cr__ ___ IL __. Cb i

WELD .013 - 1.61 .35 9.38 .07 19.96 .0526 < . 01

1Anoroxim1te Delta Ferrite Content: 10" (Schaefflor Diaoram one Ficure 2433-1
of the ASME Section III Ccce)ADDITIONAL TESTS

1. Bend tests were examined at 10X magnificaticn after bending to meet the
acceptance criteria of "Interita Regulatory Guide 1.31." No fissures were
present.

2. OcIna-Ferrite tests were conducted at twelve (12) points (six per side), along
the length of the precedure qualificatiencoupon. Ferritescope MTE/726 was
used and the following results noted:

Position Del ta-Ferrite "unber
li All positions ranged between

9.5 and 11.5

We certify th.1t the fraternents in this record are correct and that' the tests were conducted in sceordance with
PQR No.__0Booa A114 D=L 1 ano the requirements of N/A

.

Signed Brown ?, Root, Inc.

- kO ' Dy f#Date

.

. . up .
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SUPPLEMENTAL TESTS .p 3 or 3

^
TOUGHNESS TEST TYPE PER

SIZE PER .

sri rtMEf4 TEST NOTCil DROPWI.!GHTPSF RGY tT.LBS At!LS LAT.EXP % SHEARIDi(NTil1CAllON TI'.4t P t.OCATION -BREAK SO BREAK

HARDNESS TEST TYPE PER

NO. HELD METAL. HEAT AFFECTED 70NE DASE METAL .

FILLET WELD TEST FIG

MACRO TEST RESULTS FR ACTURE TEST RESU' TS

ADDITIONAL TESTS

1. Two.(2) specimens were sensitization tested in accordance with ASE
A262-70, Practice E. Specimens were examined ct 20X magnification for
presence of microcracking. tio fissures were present. In addition,

Westinghouse Document WCAP - 8678 states that energy input of 80 KJ/ inch
for base metal thickness of 3/4" resulted in r.o sensitization of the base
metal.

|

.

! We certify that the statements in this record .ne correct and that the tests were,p pducted hi accordance with
0508AA114 Rev. 1 and the requirements of '"

PQR No.

Siped Brcun & Root, Inc.

% Ro-77 FT WL.wpo,; o,,e

.

_____ ._______ _____ _ __.____ _ _ _________ _ - ._
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eou::om rExis 0808AB106 Rev.4~

SUPPLEMENTAL TE3TS ,P . 3. 3

TOUGHNESS TEST TYPE PF.R

SIZE PER

ORONI(MSPI flMEN TEST NOTCII ,3pgg.y g.T.LDS MILS LAT.ExP SSHEAR
IDFNTillCA110N TEMP t oCATION BREAK AO BREAK

.

4

HARDNESS TEST TYPE PER

| 11 EAT AriTCTED /UNE B ASE METALNO. wELu utT AL

FILLET WELD TEST FIG

*iACRO TLST RESCLTS FRACTL'RE TEST RESULTS -

!

j| ADDITIONAL TESTS
:
1.

1. Del,ta Ferrite tests were conducted on the completed weld test pad at six
equidistant locations at the centerline with a severn 'Jerrite indicator.

,

All positions recorded the following delta-ferrite content:

Greater than 7.5, less than 10".

2. Two (2) specimens were sensitization tested in accordance with ASTM
A262-70, Practice E. Specimens were examined at 20X magnification for

! * presence of microcracking. f:0 fissures were present. In addition,-

Westinghouse document WCAP-8073 states that energy in;ut of 80 KJ/ inch
foi base metal thickness of 3/4" resulted in no sensitization of the base-

me tal .

We certify that the statements in this record are correct and that the tests were cor. ducted in accordance with

PQR No. 0RCR AR106 P v 4 and the requirements of W^ .

Signed Brown ?, Rcot, Inc.

p3 e Ity Mr W10'
v <

,

.

6 \

_ _ n. .e. . - ~ - - - , - - - - . - ,.. - - , , .,
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050SAA114 Rev --:-
PROCEDUF:E QUALIFICATION RECORD/

8'm 1 of 3

N Material spee. SA-240 Tvoc- 30al 31 SA-240le:e 304LP No. A Gr. No. 1 to P No. 8 Gr. N o. 1 Thekness and O.D.1 1-3/4" ola te
Welding Proceses I. Gas Tunasten Arc 2. N/A

. Manual or Automatic 1. Manual 2. fl/A
Dickness Range I. - 2. N/A
Total Qualified Thickness Range 0.1875" thrn 3. 500" -

4

FILLER METAL WELDING PARAMETERS

F.No. 1. 6 2. N/A Joint Type Double Vee Groove WeldA.No. 1. 8 2. N/A Position 2G
SFA Spec. 1. 5. 9 2. N/A Backing None
AWS Clas. I.ER308 & 308L 2. N/A Preheat 600F'
Filler Size 1. 3 /32 ' & 1/8" | 2. fi/ A - IPT Range . 110"F throuah 3c00F

~

Trade Name 1. 3/32" Arcos: 1/8" Sandvik IVilT - !!ona
2.N/A 15sses/ Side 1.Multinle 2. N/A

Describe Filler Metal if net included in Section IX No. of Ares . 1.SinGIe 2.-' N/A
Current I.DCSP 2. N/A
Amps 1.100-130 2. N/A

FLUX OR ATMOSPilERE Volts 1. I 1 2. N/A
Travel Speed 1.2 1 d.0 IPM . 2. N / A

Trade Name 1. - 2. N/A Oscillation 1.3/ " ''n - 2. N / A
Shielding Gas 1. Arcon 2. N/A Bead Type I.Strin7a" ' N/A
Flow Rate 1.20 CFH Min. 2. N/A
Ptirge I.20 CFH Min. 2.- N/A

.

TENS!LE TEST
_.

'" " "* " t Ultimate Unit Character of FailureSpecimen No. AreaWidth Rickness ot
Stress psi And Location

OW-462.1(a) #1 1.002 1.614 1.617 1.!A,700 89,487 Weld Metal
2

OW-462.1(a) 82 1.005 1.491 1.49a 132.nna 9 r).as3 vala va31

GUIDED BEND TESTS

Type and
Result NP* *d ResultFigure No. 1,gure No.

QW-462.2(a) Side Satisfactory OW-462.2(a) Side Satisfactory *

QW-462.2(a) Side Satisfactory OU-462.2(a) Side Satisfactorv

Welder's Name. Curtis Marcut s -S.S.No. 260-64-7775 Stamp No.- AAJ,

hho by virtue of these tests meets welder performance requirements. Laboratory Test No.1

Test Conducted by Materials Engineering L2. Ad.!ress 3100 Clinten Dr., Hous:en, iexas
b. c. t)awson Date Marca 9, 1978per

We certify that the statements in this record are correct and that the test welds prepared, welded and tested in'

accordance with the requirements of Section IX of ths ASME Ccde.

j Signed Brown & Root, Inc.

('!anuf.acturer)- .-er - -- -

Date - O ~~'''

DY
'

-- x
&

_.----..-~w.<~ - , - , - -- ..n - - - - - , ,
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#s t LOINt. PHOcE Duht 40-

! J #* "s Hou:; TON. TE X AS E ISION. z ..

PAGE 1 OF2
WELDING CODE

SUPPORTING POR(S)

. ASME B & PV *0808AAll4 Rev.3
SECTION lx WELDING PROCEDURE SPECIFICATION

.

WELDING PROCESS (ES) 1. Cnn '"e n r on 'e TYPE M , m ,1

2. '' / *. TYPE M/A
.

BASE METALS (OW-403) F'GST '. ELD HE AT TRE ATMEN T (OW-4071
P No. 8 Gr. No. I to P No 8 -Gr. No. 1 T p2 N/Ai

| Thickness Range .187 t!gu 3. 5.1 IN. Tem; nature N/A 'F
Pipe Dia. riany Unlinited |N. Time Range N/A
Range for Fillet. Thk All Dia.-_ Unl imi t ed IN.

G AS (OW-403)
FILLER METALS (OW-404) Shieto r-g Gas 1. '' ann
F No.1 6 2. N/A Perent Comp. 100
A No.1 8 2. ?* /A sh::id;n': Gas Row Hate '5 CFH (min.)SFA Spec. No.1. 5.9 2. U\ Pu pe Gas Argen (6) Flow R te 5 CFH (min.)
A%S Class. .No.1 F R 1?l 2. N/A Trrhn; Shic;d.og Gas Composition NA
Size of Electrode 1. "/' 2. "" iN.
Size of Feller 1. 1/3' '/9 2. ': / A IN. F L ECTRICAL CH AR ACTE RIST!CS (OW-409)
Electrode - Flux Class N/A Cunent 1.DCSP 2. N/A
Consumable insert N 'A Amps Range 1 50-150 2. N/A

Volts Range 1. E-14 2. N/A
Tunmten Eiee. S;ic/ Type ]/16"-1/8"/EWTh-1 or 2

POSITION (OW-405) TECHNIQUE |CW-410)
Welding Pos tion Stsingar or Webe Dead 1. # 2.
W tiding Progression Lpward

u d W.dth. See P.,3e 2
Ord cc ur Gas Cup Size 1/4 - 1/2 IN.

PREHE AT (CW-406) la;tui and Interpass cleanini Weldirg surfaces sholl ce wire brushed
Preheat Temp. 60 F (Min 1
Interpass Temp. Rear 60-330 or w;nJ a: requiret to remove slag, ate or otner contsmanants.

F Methed of b ck gouyng A'

| Preheat Maint. O F

0:cdistian 1.__ *i/2 2. N/A IN.JOINT DESIGN (OW--402)
Ccntact Tube to v.c.rk d: stance N/A IN.Groove Design 31n21e '.' or P-

Mu:tal: c,r Sin;te L:.,er 1 :iultiple
Joint Type O d ___'.t'" Cl- N/A ES UT P. r Side) 2. N/A
Backing Mati Typesi :ilar to base aterial Mat.$ or s.ngle eketrodes Single

Travel Epecd 'R angel 1. N/A 2. N/A IpM
Peenino- Not allowed

REMARKS *This PQR includes Suppler.cntal Test Results.
.

Prior to the start of welding, the exiting ps shall be checked for
oxygen content. It must be 2'. or leu r before welding can co =ence.
Maintain purge for at least two layers (i.e., root and one fill).
Westinghouse supplied components tequire purge Inaintenance for at least
three layers (i.e., root and two (1?la).

-

- .

PR PAR ATA N PPROV
{1M ()?

DATE
i. (0 -l'l 'P] Fab. Codes: ASME Section III, ANS! B31.1'

i A us ! O ELE Pr oject.
Mat 7r s,tinNyen .g /
A. f f b. 10 !

Oha': sty Assurafcif}
. Job No. CR-0172

*
O biENI 2-

u
_ - - - - - - - - - - - -
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WELDING TECHNIQUE SHEET ^E'D'% r"oci oust no
#//TL- 88025nPsPNO. A GROUP 1 TO P NO. A GROUP 1 kjW 3Amm

| THK. RANGE .197 deu 1.50 IN. PAGE 2 or 2
TYPtCAL JOINT DESIGNS PE A*.81TTFD

Roof oPEN1*.G O 8 1/16-3/168.%,, .,, , T ,,, , ,, es 1/8-1/4 iN

[ [ k'O k'],1,

A'{.l.N" s & ~wm
f

._
'

|
" -

_a _ e,,

# p , * , ,. - - -

so w* a s vt* \| f.D s',
_ . . .

,5* kf'f f.,,'- .,-.

f(ry k' *,,''' mv ? q< s
, .

- -

. % [ 'h@x Q k N]g .

\ _\ , sacationtAr suset
**tatt vento

. - - - m . .

-
'

Yh' t
~

);
_

.

'
?

l I-

WELDING PAHAMETERS ' SINGLE V ALUES ARE MINIMUM

FILLER METAL GAS E LECTRIC AL DATA TRAVEL
WELCING |

BEAD

AWS CLASS TYPE l' "' ' " WIDTHPHOCESS I p

| c Hi[ Lo 3_u_._R.G_E
PO LA R RANGE Ft A NG E (ty )sp

l-3 GTA or 3/32 See I:ote 5 Argon 15 5 DCSP 50-150 8-14 N/A ' '8

GTA 1/8 See Note 5 ,\rgon 15 5 DCSP 50-150 S-14 N/A 3/8

Alt, GTA or 3/32 See Note 5 .irgon 15 |N/A DCSP 50-150 8-14 N/A 3/8
I

36 GTA 1/8 See Note 5 Argen 15 ' ';[ A DCSP 50-150 8-14 N/A 3/8
on !

Maximum tlickness of any qingle pca i d ljyershallnot exceed 1/?".
P; Lfgi ni 'Jt T' ! I OWs.d

PRE HE AT TEMP. f'O # F l'A m l . g, . WOD _ N/A
INTE RPASS TE*JP 6fj-j j f1 'F p;/ g, 7

PRE HE AT M AINT. M F 1/4 1/2
, g ,

TUNGSTEN ELECT.St2E & TYPE 1[10~I[O e r, Upgnrjg

EWTts 1 ol_2
INS T lt UCT tm.S

1. Preheat and interpass temperature (abose 150'F) t, hall be checked using

temperature in.ficating crayc nc ar an approved aqual,
2. Tack welds shall ecploy the parartc . . for the root pasa.

' 3. Tack welds shall be complete fusion; the starts and stops shall be tapered

by grinding so that the initial pas c m properly concur.e the tack.
4. All welding shall utilize urincer hea ..

5. Bare wire selected for the base retal to be welded shall be as follows:
.

..RE WIRE TO BE USEDBASE METAL TYr!: ;

. 304 or 304L to 304 or %4L ER308 ar ER30SL
316 or 316L to 31o or .ilet ER316 or FR316L
304 or 304L to 316 or ;1 L ER316 or ER3161,

For Westinghouse supplied Rec.ctor Coolant Piping, ER308 vill be used for
base metal type 304 or 3041. to 316 or 316L.

6. Purge requirecent may be deleted for socket welds or when specified by
|

the Project Welding Eng,ineer.

| 7. Preheat maintenance shall be continuous during welding only; cool completed

weld in still air.
8. Variation in the joint geometries shcun above is permitted provided the joint

I is singic or double welded and the root spacing r.aintained within the specified
tolerances.

_ _ _ _ . - _ _
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! WELDING PROCEDURE SPECIFICATION CHAP.'GE NOTICE
t. ~

> -

|

l.
CURRENT REVISIONS ARE INDICATED BY CHANGE BARS,

_

REV. DATE ORIGINATOR y QVA *
1 9-??-7- J. Bronicki w_ (_ b. ' (A? 3-30-79 J. Bronicki _ C f sAts/.67 10 ' .'- J. Bronicki F__ F h d i c L m

.

___

REVISION NO.
DESCRIBE Tilt CHANGE

1 Noted POR revision. Revised thickness range, joint
detaile, iuir.nm values of amp.s and volts and deleted
reference to tre.cti speeds.

2
Retyped on ni.c f o r:r . Added the followint; information:
fillet weld tt .< .. ss and Jfameter, electrode - flux
classification, preh at . aintenance, joint description,.

trailing shiel .:ing *;s, tungsten size and type, bead
type, initial an,i interpass cle.ining, back gouging-

nethod, osci:1. tion :.ad root spacint;. ::cted PQR re-vision. Added c..a to cmp and volt values. isdded:

k'es tinghou:;c require:nnt for RCP welds.
3 Added preheat m4fntenance, p1 eniny., root spacing, cup

size rances and note.s 7 e:J S. :oted PQR revision.Revised thicknt ss rouge. Added layer thickness limita-
tion,

t

.

.

* REVISIONS MUST BE APFROVED BY THE f *AfMCER Or !1".TEfMA1.512GINEERING On lilS DESIGNEE
.

W g jd' " ' ' ' "' *
..A u. A, s '

.
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- .o . : .. - WPS/POR NO -M T. HOUSTON. TEX AS h. b '

| OS0?AA114

CH ANGE NOTICE
PROCEDURE QUALIT: CATION RECORD-

QUALIFYING W6LDING PROCEDURE SPECIFICATION .

.

ESSENTI AL VARI ABLES CANNOT BE CHANGE D. JCUi$ RENT REVISIONS AkE INDICATED BY CHANGE BARS.

~

' WPS.T'O R REV. DATE ORIGl*, ATOR ATPROVA Ll'7. // (/,: (_;' , '(pop ; c-;c. c .

. . ; , : . t. ;
Poi 2 -S. t_ _. %e L / ' (/< < U ._ ; ,

_.

wpp ox ; ,:.< : ,- : 13 . g c' '% f L . . . / gg
'

. .

.

_ _

WPS/POR. REVISION NO. DESCRl!C TliE CH ANGE

^PQR 1 Deletien of Feat input paraneters and addition of Westinghouse
WCAP-8678 reference.

PQR 2 Retyptd ar. new fern. /idded the felicuing information:
L'PS nu: ber , j oint sietch 6 dic.ensiens, 0.D. range qualified,
thickness range qualified per prorets. eIcctrode sire,
electrode-fiux cicJss., cencunable ir..s rt, welding prerressicn,
PUllT type & time rcnge, purge flew rate,' bead width,
orifice or pas cup sinc. Changed " passes / side" to " multi
or single layet", "mc.ber of arcs" to "mult iple or single -

'

electrode". Deletc raftrence tc "atnarrhere trade name",
" backing", and "who 'ty virtue of these tests rcets welder
perfernance requiren.ents". Changed filler trade nace to
"N/A". In forev t ion i re'. ious1:. !r.dicated under "osefllation"
is entered under " bead width" and added "N/A" under
oscillation. C?..n, . -51elding rn 6 purge ficw rate frce
20 cpl! min. to 20.

WPS 3 Deleted reference to .<upporting PQR and added peening, preheat
mainte:.ance and cup size range.

.

PQR 3 Change "thickner.s r.no cualified" to "depor.ited weld netal
th ic ka e r.c " . Added .ut dimension infernation, tungsten size

,

and type, peeni:1g c:.J b;u kgeuging.*

.

.

i

* CEVislONS l.tuST DE APPRCVED BY THE M A S AGER OF M ATEfil ALS ENGINEERING OR HIS DESIGNEE
s .

Oh ,
-

'
~
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[wetd.ng Prorerfiere Specif. ration No 0808A\11l.
_

.,n.. 3-27-7i
Revisions _3 _t' d ? .A _

_ _ _ _ .__ _

}?.'f LDING PROCESSIES) 1___ Gar. 'lsr.gs n:. . /.r ;
,_ _ T YPE __.% nua l_ _ _ _ _ , _ _ _

2-' ':) A TYPE Nf-_u x-_ _ _. .

J BASE METALS iOW-4036 . Pr.!: c.: n e4E d 1 HE ATMENT (OW-407)
.P No 8 Gr. No __1 to P No 6 1Gr No T y r.e .

__ 2;f A __. _,
187 thru_1 5 tN r y., , ,. ,,. _ li/ A _ 'rT h.ck ness" B ang, .

P.pe Dia.' Range 1.'nljphed
_ _

r. ,,;f; ,_ _
+ '

;,

- . _ - _ . _ . _ _ _ . _ . . _ . . . _ _ _ _ _ _ _ _ ,

/ 40
LFILLER METALS ICW-404i 9< : . r .4 c. , t . Ja g:e n. _

: No.' t. 6 _2 N/A
'

p1,un, c,, n,,
, ,1,; ti, . ., _ __ , _,,, ,

' A N o 1. f_ 2. N/A
_. C. . .a!. ir.. %< 2 C _J: !r, . ._,._ _, _ ._ ___CFHSF A Spec. No.1.1.'' 2 I"' A T. i. M: Fion Ratt 2.0.2'incr s. . . _ _ _ . _ .

AWS Class. No 1. ERilp 30'?L _ 2. N/A i,3 ,, , o %,,g Gn Cvn:v..t on _ l;/ A
See of Electroce IJ/11 2.J/A _IN

__.

Sec of Fnier 1 3 / 3 2,- 1/6 2._Jj/J. IN. E u c r RiC AL CH AR ACT ERISTICS (OW-409)
Electrode - Flux Class I;/A

___ Cute" 1~ DLO' 2.' N/A
Consuman'e insert N/A

- Amps F a. 1 __102-!30 2. ___.Nll.
9 ' l '' 2. ._.N| A- _-_ Votsr n.c.y 1 -.

-. Tunrn t a:- f.< c Sae. T yr _1]l 6"-1/ S "/ EW~h-l o r2

3OSITION (OW-405) T E chN.aup tow _4i0,

ne8 ding Position 2C. c;1, .., n. f,,,an 9,a e 1 Stri_nner 2.- N/A
" e;d.ng Progress;on N.//\ _._ s. a e. . a tn 1, _]L F _ _ _ p, S/A gn, gy,,,).

. |Or...c v G. t C a S.. e 1.11! - l/2___2 N/A IN.
PR EHE AT (OW. 40Gt inw y. 3 p ,erm c% mg. Welo ng surf aces sha!! ue wire brushed.

heheat Temp, 60 p n.; ,,, ;. x ,,,'. re- .rW L ec nove 5:ag. sta:r. cr ome contar tr. ants.
interpass Temp. Ra,;r *- *F '.*c:ne., et ; ;,c, pug r..; jf ;r a i r and/ o r Cri d i n_;:
3 reheat Mairt. O F

#

?!c ,at e 'A__ _ 2. ._ 3/ i __ IN..,

JOINT DESIGN (QW-402) ce,uct Ta: . :o mA e mee Sl!- ik
3roove Design D,uble V ht ,' e of Smg.: Luer 1 '*'Itiple-

Joint Type OB Yee Cf lV6 05 N/A iPe,S :e; ; ._ N/A
lacking Matt Ty pe N/A *V* ; e cr s. rye e. c: .::es Ri C] e.

Trae Sm c '$r .ei 1 _US A 2. N/A i p t,*

._ __ Pe .< ; _ _ . _ _ _ . .. .b :. .'.l.1C2ed*

Sketch ' Comments

/

.

:

.

Cap: .1/8" .

land: 1/16" + 1/32" -0
Bevel: 37-1/2* 1 2-1/2*

Pe.h l oy Appu.. e g -
| ') e'

~A "dhs
. e

(/LC_,) Qpud.|tr.1 _._6__l . - 9 ) [. , f. t L. I ds
G s *Y

. - l *?- del $. b ~" h- /'-^

l
V.ELDING EEGli4EERING DATE fd Al LH't do f * GINL L filt.G -DATE

- *
__c.
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PROCEDURE QUALIFICATION RECOftD * " T -'~-

ncqcg.33t ,.

| WELDING PROCESS IES) 1. Gas Tu v s * e n - A t t_.__ _._._ . ..| - T YPE }'mu21. .-

2. _ _ _ _ _. . _ .. _. . . ._ _ i i r i . . _ . . : . . __ _
'' ''

_

' B ASE f.iEI ALS (OW- 40M Lit; 15 ia.*i-402-.

ti ti. Spe:. SA- 240 To SA _.249 d . . .e -

Typ2 or Grade 304L 30 ?.L A.q.c ;77._ ..
I

_ ,_ ,

.P Noc 8 Gr; No. __I__ To P N o _6 _ G r N o .I___ Li .t .j ilE. i
' ~'

C:v;,on OD N/A Thickness 1. 75 Pla is ti. R c,c t ') '
.,

' O. D. Hanje Qualified Unlicite' opd.mg.jff"
_ ,

0; posited Weld Metal Thk.1. 1 75 ._. 2. E'!^ IN. B S.- --
'

~

Tetal Thk. Range Oualified .ll''__ @ J1._.; d IN. f.u ti. _N/ &_ (;3,nt Desion U;.. d..

_.

ILLE R '.* ET A LS (OW 404) G AS (G.'s .t08;
F . No. l . _.6 2. " . _ _ _ DueM r.J G.is . u?.m ; . - _ . _ _ _ . . . _ - . _ _ _ _ _ _

ANA1._ 8 _ 2._liff r n..s a ate _ _ ._ _ _ _ _ ..._._ _ crH
3F A Spec No.1. 5 0 _2._lilA. Port.e Gas _ Or J 't
Aws Ctass, No 1. IT.121.222'._ ._2.._ :i./.*-. -- Fio.v P r.:e . J ' __ _. _CFH

,S.re cf E>ectrode 1. ;0: ic.::.:d.;c. 2 . UA _l'.

%' 2e e,f FR!er 1. 3. /. 3. 2. l / 6. 2. N/A l t,
Cumnt 1. ..__. .__ y .C I E HIST ICS (CW 40.9,) ..
F L E C i h lCA L C'U. C. ~.

,
Electrode - Flux Class. N/A e

, onsumable insert 1. g. r . A n s p . h .a . - 1. __ .. U , 2. ,,/ ,' _. _ _ . - .

,

, c.
.

,.

,, ,n \. oils b .mt;cl ._ i 3 2. " '
-

|

.n
. -

Trade Name > '1 ^ Tunctten Etxt. S ec/iype .It; *._f.c;edcd

"OSITION (OW- :05) T ECH*hCtJ? ROW 410)
- Weldm2 Position 2C Stonyt er Weave Beau 1. S t r i "'e r _ 2. _l! / A
widing Progression _.'i/A R ad .'..oth 1.3/h K n i:'Jt: 2. N/A IN

OnNe r,r Ge Cup S,re 1. '* /] 6 2.N/A IN.
'a EHE AT (OW-40G) Osc.hatit.n N/A_ 2. N/A IN.
?stheat Temp. _10 *F M.itt< es S.na'e La er 1 41:iPlo_

Ir.terpass Temo. _112-350 *F t h r S'd._ ' 2 'Uj _

POS1WELO HEAT !hE AI MtIN1 (OW -40D "..!t n'e v S.np D etre,de< Fin?le
'ype I.~ / A. ' .n e' Sp. ed H. . , l.__' !-4.0 2. N/A I P.'.*

Temperature __IU * F h eoing__ _ 'e ' d

Time Ranga l'A -_ B <'d o r n . mt:no 1_ . F; ".!i n r
iLNTLt i 1.~ T

Specimen | Dhens;cns (IN ; .s Wi . . T W UG-N e U > Cher,cter of f 4hre..
#''' I'N@. F ig No. Wed th T n.6 r.ess ;.c.M L u Srcui d And L Ocation

J_, 0W-4 62 .;1 (a ) 1.002 1. 61 *. 1.617 14 4, 7N M, 4 0. 7 I Weld Metal
!

2_, QW .4_6 2. ._l. ( a T -1_.005 1.491 ,1. ! M _. 1%,N % , '. M ! L ' c Me t a l . --_. - ___. .

_.

CUlteCD!?E*.0 1t;i3
'

Specernen I~ San. men T
'' ~

P es411
-

- - - - + R es.it43. F eg. Peo Type |N1 I aj N t, I yr.e

1_ OW-462 . 2 (a ) SB Satisfactorv 3 f.i-4(.2..;D 1 _ R _ ,_ htiSfactor_1
__. .

2 _QV.-43 2 , 2 (al_ _ S B _ _ __S a t i s ' a c t o rv 4._. fW- W .'f2)...__ _ .f.v.iEfactcry.

cielder's Name Curtis R3I.e.UM S.S N a __.M_0.-n 4 - I M 5 __ _

.
- Lcmatory Test No. '9 ,* .,

-

fest Conducted by B&R Materia!s Engineering Lab. A id ess 3109 C..nten Os . . Houston. Texas ,

per George Dawson Datt . . , breb 9. 1978
We certify that the statements m th45 record are corte:: and that the test . G ..e r ,re;ured welded and tested m

accordance with the reauirements 01 &ction IX of the AS*.*E Codt.

Signed .f ROWN & UODI. INC.
(M euf;,ct uri r '

/) a r

6_-1.8- M 8, Af 0.dR& maao .

/
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SUPPLEMENT 'L~ TEST RESULT CHANGE NOTICE
-

.

CUI F.ENT REVISIONS ARE INDICATED BY CHANGE BARS.
i

- REV. DATE- . ORIGINATOR
/g AP.PF/) VAL' (4. . t ' ! . . . i. Q., - .I 9-20-7F .I . Bronict..

-2= t.-2-79 D. S t urei .
s-. :. ., ' C.~ . ; / . *' .

3 (-;5-79. - J. F,ro n ! c h
.

fa < :. f ./ ., . .,r/ r
-

-
--- _ - - . . . .

-- - . -. . . . . . -

. - . .

-

_

REVISION NO. DESCRIBE THE CH ANGE
_

1 Deletion of i.ia: input pa:atneters ~ and addi tion .
of b'estinghou:,e WCU -bd reference.

2 Typed or. ::e.: for: .

3 Added testine Ia1.c atory, lab ter. no., and testing
date.

.

.

.

,

*
.

.

.

= * REVISIONS MUST BE APPROVED BY THE MANAGER OF MATCRIALS ENGINEERING OR HIS DESIGNEE
.

L ,

' '

. . . . . . . . .
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2 SUPPLEMENTAL TEST RESULTS 1cpsgs cn-0172 ~
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-
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I

CHEMICAL ANALYSIS % METi!DD Wet Ci.emi ca l _PER ASTM E350-74-

EL EM . .. - - C. Mn- Si- Ni Na Cr N Cb
. WELD .013; 1.til .35 . 9.3c .07 19.96'- 95h6 <. 01

~ SENSITIZATION-

~

- Two (2) ~ specimens were sensitiza tier tested in .. cor ' ,:.cs wi th ASD' A262-70,
Prac tice E. Specimer.s were exatitie.i a t 20:: n:.3r ' l tion for pre <ence of
microcracking. No fissures were prt nnt.

. MICRO FISS!;RE

Bend test were examined at 10X nnifica tion af ter bendinc. ro r.eet the
acceptance' criteria of "Interi= h wilatory Guiie 1.31." Na fissures were
present.

DELTA-FERRITE

Delta-Ferrite tests were conductej :" :velve (121 pointe (six per s.ide) along
the length of the procedure tinalific ,r Ion cou;'c . n . itescope MET /725 was

~

used and the f ellowing resul ts not e,i

All positions ranged bet' een 9.5 and 11.5 FS .

=

j- Approxic: ate Delts Ferri te Content; 10 |- Uchaeffl<*- Dic 'ran per Figure 2433-1
of the ASME Section III C.de)

.

.

Test conducted by B&R Materials Engineering Lab. Lab No. 78-42
Address: 3100 Clinton Drive. Houston, Tenas

George Dawson Date .th rch 9, 19 78pe,

We certify that the staternents in this record are correct and that tSt test w(Ids were prepared. v.cided and tested
- in accordance with the above Osied POR and per reqJteer.ents of the hsted code / stands < disl.

S;gn. d Brown & floot, Inc.

- 6_ m|h:/cnA. i? 0 tG-l ?^ ctDate 3. y .
-

-

/

-
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QW1291.1-WI 202.2 SECTION IX - PART QW WELDING

the necessary Procedure Qualification Record (s)
(PQR).

~
QW-202 Type 'of Tests Required

QW 202.1 Mechanical Tests. The type and number S7,
of test specimens that must be tested to qualify a
welding procedure are given in QW-451,cxcept that,

S77 QW 201.2 PwL Qualification Record (PQR). where qualification is for fillet welds only, theS78
De specific facts including the base metal spe- requirements _ are given in QW-202.2 and, where
ci. .ation Type and Grade (or chemical analysis and qualification is for stud welds only, the requirements
mechanical properties), and the essential variables are given in QW-202.3. All mechanical tests shall
(as listed in QW-252 through QW-282) used in meet the requirements prescribed in QW-150, QW-
qualifying a WPS shall be recorded in a form called 160, QW-170, or QW-180 as applicable.
Procedure Qualification Record (PQR). His form
shall also record the test results. QW 202.2 Base Metals-Groove and Fillet Welds.

It is reauired that the essential and nonessential Except for vessels or parts ofvessels constructed of P-
vahables of a WPS btrollowed in weldmg the test II (excluding P-IIA Subgroup I and 2) metals, WPS

~

coupons. He WPS identification (includmg date and qualification tests for groove and fillet welds may be
revision number) shall be listed on the PQR. Rese made on groove welds using reduced-section tension
documents shall be certified by the manufacturer or Specimens and guided-bend specimens. De groove-
contractor and shall be available for examination by weld tests shall qualify the WPS for use with groove
the Authorized Inspector. A suggested format is welds within the range of essential variables listed.
given in QW-483. His PQR format may be chang-d Groove weld tests shall also qualify for use with fillet
to fit the needs of each manufacturer or contractor. _ elds in all thicknesses of metal, sizes of rmer weldsw

,

A change in any essential variable shall require and diameters of nine or tube, within the other
requalification, to be recorded in another PQR. A Jemaining applicable essential variables. Where a

_

change in any nonessential variables does not require WPS qualification of fillet welds only is required, tests
requalification. A change from one welding process shall be made in accordance with QW-180.ne tests
to another welding process is considered a change in shall qualify the fillet WPS for use only with fillet
an essential variable. welds in all thicknesses of metal, sizes of fillet welds,

and diameters ofpipe or tube, for t se within the other
remaining applicable essential variables.

For vessels, or parts of vessels, constructed of P-Il
QW.201.3 Combination of Welding Processes or (excluding P-ilA Subgroup I and 2) metals, WPS

Procedures More than one process or procedure may qualification tests for groove welds shall be made on
be used in a single production joint. Each welding groove welds, using reduced.section tension speci-
process or procedure shall be qualified either sepa- mens and guided-bend specimens. The groove-weld
rately or in combination with other processes or tests shall qualify the WPS for use only with groove
procedures (within the thickness limits specified in welds within the range of essential variables listed.
QW-202.2, QW-403, and QW-451) for the base metal. WPS qualification tests for fillet welds shall be made
thickness and for the deposited wefd metal thicknes_s_

in accordance with QW-180. The tests shall qualify
"ransfor each nr ihe orac~~1iEorocedures to be the fillet WPS for use only with fillet welds in all
~used in the production joint. For'multiprocess or thicknesses of metal, sizes of fillet welds, and diame-
multiprocedure applications, the quali6ed thickness ters of pipe or tube, for use within the other remaining
of each process or procedure shall not be additive in applicable essential variables.
determining the maximum thickness of the pro- Groove weld procedure qualifications shall encom-
duction joint to be welded. One or more processes or pass thickness ranges to be used in production, for
procedures may be deleted from a production joint both the base metals to bejoined or repaired and the
qualified by a combination ofprocesses or procedures deposited weld metal to be used, except as allowed in
provided each remaining process or procedure has (1) below for both the base metal and the deposited
been, in the specific combination welding process or weld metal
procedure qualification, qualified (within the thick- (1) For welding procedure qualifications made
ness limits specified in QW-202.2, QW-403, and QW- with the SMAW, SAW, GTAW, GMAW, or PAW
451) for the deposited weld metal thickness range for welding processes, using weld layer (s) of % in. (13
each of the processes or procedures to be used in the mm) or less in thickness. there is no limit on thej productionjoint. minimum depth of deposited weld metal for repair or

!
^__
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